3
Trade-offs is at the root of diversity: competing species can co-exist because they excel in different 24 traits that trade-off against one another. For example, competition and defense specialist may co-25 exist when predation prevents the superior competitor from monopolizing a limiting resource 26 (Winter et al. 2010 ). Hence, a mechanistic understanding of the trade-offs between traits is key to 27 understand and model biological communities (Tilman 1990) . In a recent paper, Brandenburg et al. 28 2018) made a laudable attempt to experimentally quantify trade-offs between defensive and 29 competitive traits in a toxic dinoflagellate. Several dinoflagellates produce toxins with grazer 30 deterrent effects. The production of toxins is often induced by the presence of grazer cues (Selander 31 et al. 2006, Xu and Kiørboe 2018) , strongly suggesting that the defense is costly (Karban 2011).
32
However, previous attempts have failed to experimentally measure any 'cost' of the defense, e.g., in 33 terms of reduced growth (Selander et al. 2006 , John et al. 2015 . Hence, the study of Brandenburg 34 and coworkers is most welcome. However, their analysis is based on a common misinterpretation of 35 the half saturation constant and provides no clear evidence of nutrient uptake and defense trade-36 offs.
37
The authors describe measured nutrient uptake kinetics by the Michaelis-Menten model:
where V is the nutrient uptake rate, Vmax the maximum uptake rate, K1/2 the half saturation 
47
However, there are two problems with this approach: (i) the two parameters are not stochastically 48 independent of one another (Smith et al. 2014) , and hence relations between them must be 49 considered very carefully; and (ii) the half-saturation constant cannot be considered an inherent 50 trait.
51
These two problems can be solved by a different parametrization of nutrient uptake:
where α is the nutrient affinity. Strictly speaking (1) and (2) Vmax, are now independent of one another in a statistical sense. Comparing (1) and (2) shows that 56 K1/2 = Vmax /α. Using this expression we can compute the affinity from data in Brandenburg et al.
57
The relations between affinity and maximum uptake rate and between affinity and toxin content 58 now vanishes (Fig. 1) The half saturation constant is not an organismal trait in a mechanistic sense, and it is not a measure x Log α (A), α = 1.1x10 -5 -2.6 x 10 -3 PSP (B), α = 6.9 x 10 -6 -6.9 x 10 -6 CM (C), Growth rate = 
